The purpose of this systematic review is to investigate the current knowledge about the impact of healthcare facility design on teamwork and communication by exploring the relevant literature. Teamwork and communication are behavioral factors that are impacted by physical design. However, the effects of environmental factors on teamwork and communication have not been investigated extensively in healthcare design literature. There are no published systematic reviews on the current topic. Searches were conducted in PubMed and Google Scholar databases in addition to targeted design journals including Health Environmental Research & Design, Environment and Behavior, Environmental Psychology, and Applied Ergonomics. Inclusion criteria were (a) full-text English language articles related to teamwork and communication and (b) involving any healthcare built environment and space design published in peerreviewed journals between 1984 and 2017. Studies were extracted using defined inclusion and exclusion criteria. In the first phase, 26 of the 195 articles most relevant to teamwork and 19 studies of the 147 were identified and reviewed to understand the impact of communication in healthcare facilities. The literature regarding the impact of built environment on teamwork and communication were reviewed and explored in detail. Eighteen studies were selected and succinctly summarized as the final product of this review. Environmental design, which involves nurses, support staff, and physicians, is one of the critical factors that promotes the efficiency of teamwork and collaborative communication. Layout design, visibility, and accessibility levels are the most cited aspects of design which can affect the level of communication and teamwork in healthcare facilities.
characteristics of the physical surroundings in which humans, as users, perform activities. Teamwork is defined as a behavioral process, wherein team members collectively accomplish specified goals efficiently and effectively, in the context of one or more patient care objectives. Communication is defined as sharing of a patient's information regarding what has been planned, within a time interval, in order to achieve the specified goals. Teamwork and communication are inextricably related concepts and critical to patient care quality.
Teamwork and Patient Care
Literature shows that teamwork and the physical design, independently, are important to care quality. Modern healthcare delivery is based on a multidisciplinary team's performance rather than an individual's role (Politi & Street, 2011; Weller, Boyd, & Cumin, 2014 ). An emerging body of work shows the critical value of teamwork at varied points across the care process and has been identified as a primary factor in enhancing patient care (Fernandez, Kozlowski, Shapiro, & Salas, 2008; Kaissi, Johnson, & Kirschbaum, 2003; Valentine, Nembhard, & Edmondson, 2015) . The concept of teamwork within a defined time period is essential to many elements of healthcare delivery including initial pain management, rapid first assessment, and documentation (Cronin & Wright, 2005; Pati, Harvey, & Pati, 2014) . According to Kilner and Sheppard (2010) , high levels of communication and teamwork, which are closely related, are necessary for reduction of stress and waiting times as well as improving patient safety. Furthermore, appropriate teamwork promotes nurses' job satisfaction, lowers expenses, and improves healthcare quality (Martin & Ciurzynski, 2015) . Additionally, effective teamwork enhances control over the work environment and results in time efficacy, effectiveness, patient satisfaction, and reduction of both patient and staff stress levels (Kaissi et al., 2003; Kilner & Sheppard, 2010; Risser et al., 1999; Shapiro et al., 2004) .
Communication and Patient Care
The importance of communication to care quality has been emphasized in literature (Brown et al., 2013; Kilner & Sheppard, 2010; Korkmaz & Tuna, 2014; Salas, Rosen, & King, 2007) . Different aspects of communication, including workrelated interactions between physicians, nurses, and pharmacists in medication and healthcare delivery, have been highlighted in published work (Rixon, Braaf, Williams, Liew, & Manias, 2015; Watkins et al., 2012) . Communication among nurses and staff with patients and family members in healthcare facilities is considered to be highly important in the literature, which results in higher patient satisfaction and family involvement (Lazure, St-Germain, Gryfe, Trudeau, & Hayes, 2014; Morrish, 2013; Sheppard & Anaf, 2010; Trzpuc & Martin, 2010; Ulrich et al., 2008) . According to an Institute of Medicine (2011) report, the communication and collaboration of medical staff during shift change is critical for care delivery.
Staff communication occurs among all the members of a medical team in health-related facilities (Kilner & Sheppard, 2010; Rixon et al., 2015; Welch, 2012) . Kilner and Sheppard (2010) also emphasize the importance of faceto-face communication in the main areas of emergency departments. Face-to-face communication is considered one of the most dominant forms of collaboration among medical teams. Insufficient communication may impede appropriate care and lead to delays (Griffiths, Morphet, Innes, Crawford, & Williams, 2014; Jones, Podila, & Powers, 2013) .
Environmental or Facility Design
A growing number of recent studies are also demonstrating the importance of environmental design on performance and efficacy in healthcare facilities (Bosch & Gharaveis, 2017; Gharaveis, Shepley, & Gaines, 2016; Hamilton & Shepley, 2010; Pati et al., 2014; Ulrich et al., 2008) . Different environmental factors are addressed impact teamwork and collaboration efficiency in different departments of hospitals.
In spite of a large number of studies about the importance of teamwork and communication in healthcare facilities, examination of these concepts within the context of the physical design of healthcare settings has been relatively rare (Becker, 2007; Hatch & Cunliffe, 2012; Hua, Becker, Wurmser, Bliss-Holtz, & Hedges, 2012; Trzpuc & Martin, 2010; Ying, Becker, Wurmser, Bliss-Holtz, & Hedges, 2012) . Most of the existing literature about the impact of work spaces on teamwork is related to office-type environments (Hua et al., 2012) , even though a few studies explored the environmental factors in healthcare settings (Cai & Zimring, 2011; Pati et al., 2014; Trzpuc & Martin, 2010; Ulrich et al., 2008) .
Consequently, the question for this systematic review was "what is the current state of knowledge about the relationships between the physical design and teamwork and communication in the clinical process?" There has been no systematic review on this topic, specifically on the importance of environmental design to teamwork and communication. Considering the critical role of teamwork and communication in care delivery, knowledge regarding interactions between teamwork and communication in the physical design could provide valuable information to healthcare design.
Consequently, the question for this systematic review was "what is the current state of knowledge about the relationships between the physical design and teamwork and communication in the clinical process?".
Method
The systematic review of the literature was conducted in two phases. The first phase focused on literature showing the importance and role of teamwork and communication in healthcare settings. The second phase focused on literature showing the influence of physical design on teamwork and communication in healthcare settings. The method used to identify relevant articles was the same in both phases, and the search terms for relevant studies were combined to find the most relevant research documents related to the three concepts. Literature related to healthcare facilities in general as well as different departments in a hospital was included in the search.
Identification of Relevant Literature
A systematic search of electronic databases was conducted in May-July 2016 to identify literature pertaining teamwork and communication in healthcare and how the design of healthcare facilities influences teamwork and communication.
The search was conducted for having the most updated body of literature in August 2017, and one study was added to the final list. All the guidelines of preferred reporting items for systematic reviews and meta-analyses were followed, and checklist was used in the process of review. The cutoff threshold for this search was 1,984, which was when a substantial number of published literature emerged on the topics of interest. The key words and search terms were finalized before initiating the search by the researchers of the study. The key words used in the search included teamwork, team, communication, collaboration, interaction, built environment, place, space, or architectural design. The general databases searched were Google Scholar and PubMed. In addition, design-related journals including Health Environments Research & Design (HERD) Journal, Environment and Behavior, Applied Ergonomics, and Environmental Psychology were explored. Articles on teamwork and collaborative communication from nursing, public health, psychology, and architecture disciplines were extracted. There were several criteria used for the inclusion and exclusion of articles in the systematic review.
Inclusion Criteria
Inclusion criteria were the use of (1) primary studies (no secondary references) published in peer-reviewed journals (no anecdotal or opinion studies), (2) full-text English or bilingual studies with full text in English, (3) studies that were relevant to the healthcare setting with specific attention to nurses' and physicians' work environments, (4) and research related to general considerations of teamwork and communication (or behavior among professionals) in the built environment. The relevance of the study evaluations was performed by the corresponding author under the supervision of all authors, while all the authors reviewed the final included articles and the final report.
This systematic review included both qualitative and quantitative studies without requiring the quantitative studies to be experimental in design. No statistical analysis was performed to evaluate the quantitative findings and to pool the data because of limitations in sources of data. There were no established appraisal tools used for the study. The results of this review are in accordance with the literature search. The first phase result includes the meaning, importance, and role of teamwork and communication. The second phase result is regarding environmental factors that affect teamwork and communication.
The selected studies from peer-reviewed journals were assessed by the researchers to have appropriate research design, sampling, overall method, measurements, and analysis. The level of evidence of the final articles was graded due to the evaluating framework developed by Pati (2011) . According to this evaluating tool, each evidence in healthcare design belongs to different levels from one to eight (one has the highest internal validity).
Literature Review Steps
Phase I. In the first step, different combinations of the words as search terms were utilized to find the relevant articles. The words were not joined and were searched separately. Table 1 outlines the search terms use for teamwork and communication and the combinations of words to yield the relevant articles.
In the second step, the search results were transferred from source databases to EndNote and from EndNote to Excel sheets with all the relevant information including titles, authors, purposes, methods, and findings. In the third step, the titles and abstracts of the extracted studies were reviewed, and the full articles were saved if the researchers assessed that the articles may be relevant to the research question. In the fourth step, articles found relevant were filtered out and reviewed in full. Twenty-six articles about teamwork and 15 articles regarding communication satisfied the established criteria of the search. Among the selected studies, some studies were related to environmental design parameters, which influence teamwork and communication.
Phase II. In the second phase of the study, all the established criteria from the beginning were applied with specific concentration on the role of built environments in teamwork and communication. Hence, the specific key words including space, environment, built, and design were added to different combinations of the search terms in the first step, and the results were saved (see Table 1 -search terms used). The reference lists of the selected articles were explored to find additional sources. One study about teamwork and one study about communication were found and added to the list of final studies.
The content of the selected articles was analyzed by the researchers, and specific aspects of design were coded in two steps, and themes were generated. Subsequently, subthemes were generated, and related aspects of design were clustered together. The related studies that were included in the final list were evaluated and rated based on the evaluation method described by Pati (2011) . The final product of the review was drawn from the themes and presented as a narrative.
Results
Analysis of the themes from the literature for teamwork and communication was extracted from the selected literature and is summarized in the next sections. The initial search provided 371 results, and after deleting duplicates, there were 347 articles in the resulting list. All the articles were saved in an EndNote file. At the end of the initial search, the results were transferred into an Excel sheet from EndNote. Initially, 195 studies were found regarding teamwork in healthcare facilities and 147 abstracts for communication. After the first round of quick review of the title and abstract review, 66 teamwork articles and 58 communication articles were selected for download and the second screening process, in which full review of the abstract was included. In the third round of review, 26 of the 43 studies on teamwork and 19 of the 34 papers for communication that were published between 1999 and 2016 were included in the final results. All the filtered studies were reviewed in full text, and only 32 satisfied the criteria for in-depth review. After the second round of paper review, 17 articles were included in the category of "impact of healthcare facility design on communication and teamwork." For having more comprehensive list of related studies, in August 2017, another search for related study was conducted, and one study regarding to the association of built environment and communication was added. So, the final list has 18 studies. Figure 1 outlines the steps of the literature search for teamwork, communication, and the built environment. The final list included studies in which teamwork and communication were explored, even though in some cases they were not the main focus.
Phase 1: Studies Regarding Teamwork
For teamwork specifically, 2 studies were review articles, 8 articles were qualitative, 14 had a quantitative approach, and 2 studies were theory articles. One of the two literature review studies was from 2008 without time limits, and the other was from 2000 and related to studies in the 1990s. Sixteen of the studies were conducted in the United States and five studies were published in Europe (three in Sweden, one Netherlands, and one in Switzerland). The remaining studies were conducted in Australia (two studies), Brazil, Iran, and Pakistan. The research methods and countries of the finalized studies are outlined in Table 2 (research methods and countries of origin). Table 3 (the outcomes of effective teamwork in healthcare settings) outlines the references for the 10 themes of clinical advantages of teamwork related to healthcare facility design. Table 4 (the descriptions of effective teamwork factors related to healthcare design) expands Table 3 and outlines studies that refer to the advantages of teamwork in the healthcare setting and indicates whether these advantages are explored in healthcare design.
Phase 1: Studies Regarding Communication
For communication specifically, two studies focused on the development of an assessment tool, two were about an interventional tool, and one was about a training tool. The rest of the studies focused on the main principles of communication. Also, 10 studies were pure quantitative, 6 pure qualitative, 2 mixed methods, and 1 was a literature review. The literature review study was published in 2013, and the placed time frame was 2002-2012. Ten studies were conducted in the United States, three in Australia, two in Canada, and one each in Cyprus and Indonesia. The research methods and countries of the finalized studies are outlined in Table 2 . Table 5 (the outcomes and advantages of effective communication in healthcare settings) outlines the studies and their findings about the advantages of communication and its significance in the healthcare design literature. Table 6 (descriptions of effective communication factors related to healthcare design) expands on Table 5 and indicates whether the communication factor is explored in healthcare design literature. The full list of articles for both teamwork and communication was considered for the second phase, which addressed the impact of design on teamwork and communication.
Phase 2: The Impact of Environmental Design on Teamwork
In the second phase of the study, design-related articles were selected from the first phase master list, but the filtering process was different since environmental design was the focus. Finally, 17 studies on the environmental design impact on teamwork and communication (see Online Supplementary Table S7) were outlined (Table S7 is Three themes were identified in this systematic literature review from both phases of the study. The first and second themes are related to the meaning and importance of teamwork and communication as behavioral variables. The third theme is related to architectural design and its correlation to team performance and communication. The next sections outline key findings from the literature for healthcare design and its influence on teamwork and communication in healthcare settings.
Theme 1: Teamwork in healthcare facilities. The importance of teamwork is emphasized extensively in recent studies by comparing traditional and modern care models. Traditional teams consisted of nurses and doctors working separately (Ajeigbe, McNeese-Smith, Leach, & Phillips, 2013; Kilner & Sheppard, 2010) , while the modern definition of teamwork is complex and challenging (Frykman, Hasson, Athlin, & Schwarz, 2014) . Teamwork is not solely related to nursing and nonmedical staff, since physicians rely on teamwork for the sake of safety and efficiency (Cooper et al., 2010; Risser et al., 1999; Salas et al., 2007) . Teamwork connects all the professional practices and knowledge based on a consensus among all involved members to achieve objectives and expected results.
Teamwork includes plans, schedules, and targets (Khan, Lodhi, & Majid Makki, 2010) , and team members contribute to (a) maintaining situations, (b) being aware of team members' questions, (c) taking care of simple errors, and (d) resolving the conflicts about best practices (Risser et al., 1999) . Successful teamwork is the connection of different work processes, interactions of members, and a mutual recognition of knowledge and objectives.
Theme 2: Communication in healthcare facilities. Effective communication is essential for physicians (Kilner & Sheppard, 2010; Lazure et al., 2014; Morrish, 2013; Williamson & Kives, 1991) , nurses (Kilner & Sheppard, 2010; Korkmaz & Tuna, 2014; Lazure et al., 2014; Morrish, 2013; Rixon et al., 2015; Williamson & Kives, 1991) , technicians (Morrish, 2013; Lazure et al., 2014) , pharmacists (Rixon et al., 2015) , and patients (Brown et al., 2013; Korkmaz & Tuna, 2014; Morrish, 2013) in healthcare environments. The required components of efficient communication are categorized as empathy, respect, rapport, collaboration, calming the climate, and coordination (Khademian, Sharif, Tabei, Bolandparvaz, & Abbasi, 2013) .
Communication can be achieved through various methods including verbal conversation, handouts, and notices (Gordon, Sheppard, & Anaf, 2010) . Nurse communications launch relationships which may help to identify and solve problems (Korkmaz & Tuna, 2014) . Face-toface communication is the most beneficial and effective among all types (Corwin, Corbin, & Mittelmark, 2012; Slovis, 2008) and more related to patient care delivery and management, while computer communication is more related to administrative tasks (Spencer, Coiera, & Logan, 2004) . All verbal and nonverbal communications should be aligned (Slovis, 2008) . Nurse-patient communication is another type of interaction, which results in identification of problems, stress coping, and problem-solving (Korkmaz & Tuna, 2014; Morrish, 2013) and influences patient experience in facilities (Gordon et al., 2010; Walsh & Knott, 2010) .
Theme 3: Teamwork, communication, and environmental design. Both nurses and physicians perceive communication or collaboration in teams as an essential component of healthcare delivery (Hughes & Fitzpatrick, 2010; Robinson, Gorman, Slimmer, & Yudkowsky, 2010; Rosenstein, 2002 communication, asking for help, and exchanging knowledge, which can be promoted tacitly by efficient design (Lu & Zimring, 2012) . However, interpretation by designers is different than users' perceptions, and this makes the consensus about design optimization more variable (Trzpuc & Martin, 2010) . Designers and architects should understand the importance and components of teamwork and collaboration from practitioners' perspectives to design accordingly and support healthcare delivery (Trzpuc & Martin, 2010) . The social environment is considered the first factor in teamwork efficiency (Suter et al., 2009) , which includes design of the built environment. The patient care delivery model is another important consideration in environmental design, which can influence the quality of teamwork and communication directly and indirectly (Lambrou, Person, Spiva, & Hart, 2013) . According to Hatch and Cunliffe (2012) , physical design can be best described as medium between a constructed support system and communication. Many studies have supported the impact of environmental design on communication and teamwork in healthcare environments (Miwa & Hanyu, 2006; Pati et al., 2014; Ulrich et al., 2008) . Spatial arrangement parameters (the location of all walls and partitions), functions, and furnishings can impact communication and interaction among staff. Spatial layout can increase or decrease the frequency and quality of communication in healthcare facilities (Rashid, 2009; Trzpuc & Martin, 2010; Zborowsky, BunkerHellmich, Morelli, & O'Neill, 2010) . With respect to layout differences, each unit can be classified based on the management of patient/treatment rooms, core support spaces, working station(s), and hallways that connect all the spaces (Ritchey & Pati, 2008) .
Face-to-face interaction is the most influential type of interaction, which can range from a simple and unplanned social interaction in the corridor to planned collaborative interaction. For all these types of interactions, visual connectivity should be provided (Rashid, 2009 ). Becker (2007) refers to the layout of work stations, corridor design, and size of the spaces as environmental factors that influence informal communication patterns. This study supports that spatial considerations impact nurse to nurse communication and the effective collaboration and interaction among nurses and physicians.
Design layout is one of the emphasized factors that plays a role in healthcare teamwork (Morey, 2002; Pati et al., 2014; Salas et al., 2007; Yi & Yijia, 2014) . The layout and configuration design should promote teamwork and communication by providing enough space to let team members work together, accommodate supplies nearby, and maintain proximity to services (Becker, 2007; Ritchey & Pati, 2008) . Gurascio-Howard and Malloch (2010) found that the layout of a department is an important factor that influences the duration, content, and initiator or receiver of communications. Other studies list performing duties and operation of the system as the variables that can be manipulated by layout design (Becker, 2007; Steinke, 2015) .
Provision of sufficient space for various activities, which can be related to layout design, is another critical consideration to promote teamwork (Pati et al., 2014; Zborowsky et al., 2010) . Spacious and wide circulation environments, including hallways and corridors, increase interaction and communication among staff in critical care units (Rashid, Kampschroer, Wineman, & Zimring, 2006) and emergency departments (Pati et al., 2014) . Pati, Harvey, Redden, Summers, and Pati (2015) point other layout considerations for teamwork including provision of space for formal and informal team meetings, availability of meeting rooms, and availability of enough room for teamwork in hallways and the patient rooms.
Nurse station design is another important component of unit design in the literature, which can be considered crucial for teamwork and group activities (Hua et al., 2012; Trzpuc & Martin, 2010; Yi & Yijia, 2014; Zborowsky et al., 2010) . Even though there is not a significant difference between centralized or decentralized systems' patient units' visibility, Zborowsky, BunkerHellmich, Morelli, and O'Neill (2010) suggested a "hybrid" nursing design in which centralized and decentralized nurse stations are coexisting to benefit from all aspects of teamwork and communication. This was recommended because the information exchange rate between doctors and nurses is higher in centralized nurse stations in spite of other advantages of the decentralized system (Hua et al., 2012; Pati et al., 2014) .
The role of work station design in increasing communication among nurses and physicians has been emphasized in the literature. The design of units should support face-to-face communication by provision of high visibility and accessibility. The configuration of the units and nurse stations impact the supervision of patients by nurses (Johanes & Atmodiwirjo, 2015) . With respect to the comparison of different types of group work stations, decentralized nurse stations are superior in terms of charting and monitoring the assigned patients (Bayramzadeh & Alkazemi, 2014) , while centralized nurse stations can be preferred for the sake of collaboration (Bayramzadeh & Alkazemi, 2014; Hua et al., 2012; Real, Bardach, & Bardach, 2016) . Pati and colleagues (2015) found that decentralized nursing design results in a decline in face-to-face interaction and collaborative communication. The central nurse station can be perceived as a critical place for patient supervision, interaction among staff, and surveillance of visitors (Johanes & Atmodiwirjo, 2015; Pati, Harvey, Redden, Summers, & Pati, 2015) .The spatial relationship of the nurse station with patient rooms, and with other nurse stations, is emphasized (Johanes & Atmodiwirjo, 2015) .
Visibility and accessibility of different environments are two paramount factors that impact nurses and physicians' perception and communication (Becker, 2007; Ritchey & Pati, 2008; Trzpuc & Martin, 2010) . Trzpuc and Martin (2010) define visibility as the provision of visual connectivity among adjacent spaces and accessibility as the characteristics of a layout that permits physical connectivity of spaces. Johanes and Atmodiwirjo (2015) define general visibility as the combination of the visibility from the central station, visibility of nurses while they are walking, and visibility of the entrance area. Some visibility parameters can be specified by spatial arrangements of the department, including nurse station position in relation to the whole unit layout, the presence and locations of space boundaries (doors, partitions, and walls), and space between different zones (Johanes & Atmodiwirjo, 2015) .
Visibility and accessibility of different environments are two paramount factors that impact nurses and physicians' perception and communication . . .
Furthermore, private and peaceful spaces are beneficial in terms of promotion in communication (Ulrich et al., 2008) . Ulrich (2003) declared that patient-staff communication is improved in private rooms in comparison with shared rooms. Another study supports the findings that clinical communication can be well provided by designing private counseling and patient rooms (van der Voordt, 2015) .
Regarding other environmental factors, Miwa and Hanyu (2006) found that dim lighting results in longer conversations than bright lighting in counseling centers, yields more pleasant and calm feelings, and hence longer communications (Miwa & Hanyu, 2006) . This study claims that decorations have no significant effect on communication. In another mixed-method study by Gharaveis, Shepley, and Gaines (2016) in rehabilitation units, residents emphasized the importance of daylighting in communication. Additionally, interior design features and ergonomically suitable seating arrangements have positive effects on social interactions in healthcare facilities (Dijkstra, Pieterse, & Pruyn, 2006) . Finally, the environmental complexity level (which includes the number of items and type of arrangements) is correlated with communication effectiveness (peer-peer and nursephysician) by phone or e-mail (Mazurenko & Hearld, 2015) .
Discussion
The findings of this study emphasize the significance of the psychological and practical aspects of teamwork and communication in healthcare facilities. Teamwork and communication are highly related to healthcare delivery outcomes, and many studies emphasized its significant role in different departments. The impacts of effective teamwork and communication are not limited to improvements in safety, patient assessment, efficiency, social support, anxiety, problem-solving, or workload management but can also be extended to almost all aspects of services.
The findings of this study emphasize the significance of the psychological and practical aspects of teamwork and communication in healthcare facilities. This systematic review has also found that environmental design considerations play a significant role in teamwork and communication in healthcare facilities. The studies outlined in this systematic review demonstrate that design layout, spatial arrangement parameters (the location of all walls and partitions), furnishings, ergonomically suitable seating arrangements, work station design and location, unit centralization/decentralization, visibility, accessibility, private/peaceful spaces, and the size and configuration of the space layout have positive effects on all aspects of communication in healthcare facilities.
Visibility is another environmental factor in the literature and obstructed visibility among team members impedes effective teamwork among physicians, nurses, and technicians. Hence, pod design can be a problematic option for teamwork considerations since nurses and physicians may feel isolated, and team members will not be aware of other team member's locations. Visibility and accessibility can be manipulated by the size and configuration of the space layout. Also, spatial configuration can be classified by the implementation of space syntax, in which visual connectivity and accessibility of random points in an enclosed environment are calculated.
Limitations
This systematic review has limitations related to the search strategy design, reviewed studies limitations, and synthesis process. First, the final list of the studies only included the research documents that were only related to healthcare design, while another list could have been provided regarding teamwork and communication from other disciplines' perspectives. Also, the exact dates of the key words searches were not documented which prohibit the replication of the systematic review and finding more related studies for future researchers. Additionally, there were limited number of experimental or randomly assigned studies due to the evaluation tools of the documents, and this makes the findings less comprehensive. This can be related to the limitation of the existing body of literature that this study explored. Furthermore, the statistics of different quantitative studies could not be pooled together to check the results with larger sample size because of the limitations in resources. Finally, the search results were reviewed by the corresponding author. The review of the materials by more researchers could be reliable, since the inclusion and exclusion checking process is subjective,
Conclusion
There are few studies regarding the impact of environmental factors in comparison to nonphysical considerations in terms of how each promotes teamwork and communication. The limited number of research studies in the field of environmental design can be related to the novelty of our understanding regarding the role of design in enhancing teamwork and communication in healthcare settings. Also, investigation of the existing literate and evaluation of the results supported the need for further rigorous research about environmental design considerations to resolve current teamwork impediments and to improve communication is recommended by this review. Experimental or randomly assigned studies regarding the impact of environment on teamwork and communication are highly suggested by this systematic review, after evaluation of different sources in the final list of related studies.
The research findings help clarifying the role of designers and architects in improving healthcare delivery in different facilities. This is based on the results of the evidence evaluations in the body of the literature review to bolster the existing evidence. According to differences in the nature of different departments' teamwork and communication, studies should be conducted in all departments including emergency, critical care, and patient units.
Different correlations of environmental factors with teamwork and communication can be explored including visibility and accessibility to generate more comprehensive and reliable findings. Other environmental factors that may affect teamwork and communication include lighting/ daylighting, size of different departments, accessibility acoustics, and ergonomics and should be the subject of further investigations.
Different correlations of environmental
factors with teamwork and communication can be explored including visibility and accessibility to generate more comprehensive and reliable findings. Visibility, accessibility, and layout design were the most cited aspects of healthcare facility design to enhance teamwork and communication.
Implications for Practice
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